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Nuclear physics at the frontier

e How does subatomic matter organize itself and what phenomena emerge?
e How do regular patterns and collective behavior emerge in complex nuclei?
e How does shell structure evolve far from stability?

Challenge for theory: Shell Model
Unified description of all nuclei
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e How do the underlying symmetries manifest in collective motion or single-

particle behaviour and how these modes compete?
e How do NNN forces impact structure and reaction properties of nuclei ?



Nuclear Research

MNuclear Physics

Research on All Scales
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Nuclear physics research addresses the
existence and origin of atomic nuclei, their
limits, and their underlying nature. It also
aims to describe interactions between
nuclei, the structure and evolution of stars.
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New properties far from stability

I ron number
34 makes exotic
calcium- 54 isotopes

Exploration of elements and isotopes at
the extremes of N/Z will provide the
insights needed for a comprehensive
understanding of nuclei

NuPECC Long Range Plan 2010
Eé;?.ﬁm Recommendations and Roadmap
B -2017 in preparation

The 2015
LONG RANGE PLAN
for NUCLEAR SCIENCE




Radioactive beam facilities:

International context
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Spettroscopia GAMMA allo stato dell’arte

nettroscopia v di alta risoluzione e alta efficie
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ivelatori HPGe per raggi gamma ai LNL
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Spettroscopia y di alta energia
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Rfcgr;,a_ e Sviluppo
Rivelatori HPGe, scintillatori e nuovi materiali, elettronica dedicata ...




CAMPAGNE SPERIMENTALI COMPLEMENTARI
FASCI (stabili, instabili, neutroni), APPARATI, ...
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Nuclear Structure Far Away from Stability
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Neutron number

Preparatory work for SPES ...
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Preparing for SPES  |PNSRECEY)

Effective interactions from
NN chiral potentials.
Dynamical symmetries.

" exotic beams for science\

Reaction dynamics including
coupling to the continuum
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The Gamma Tracking Array Concept
HARDWARE .. . SOFTWARE

Highly segmented
HPGe detectors
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Reconstruction of tracks
evaluating permutations
of interaction points

Pulse Shape Analysis
to decompose
recorded waves

Digital electronics
to record and

process segment signals
14 bit, 100 MS/s
37 signals/crystals
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